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Abstract
An era of multi-lingual web contents has begun. Web users add, update and search contents in local languages. 
Automatic translator scripts present available contents in local languages. Therefore, web is attracting users from all 
levels of society. This advancement has initiated research for text retrieval techniques in local languages. Research 
community is working on many aspects of this area. In-depth survey reveals retrieval techniques for Marathi 
language are slightly explored. This work is a proposal towards better text retrieval in Marathi. It suggests system to 
cluster relevant Marathi news from multiple sources on web. Its application enables rich exploration of Marathi 
contents on web. 
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Introduction:
 ,QWHUQHW LV QRPRUHPRQROLQJXDO 3HRSOH DUH LQWHUHVWHG WR UHWULHYH FRQWHQWV LQ YDULRXV ORFDO UHJLRQDO
ODQJXDJHV,Q,QGLDWKHUHDUHWZHQW\WZRRIILFLDOUHJLRQDOODQJXDJHV*URZLQJXVHRIWKHVHODQJXDJHVRQLQWHUQHW
KDV WULJJHUHG PXOWLOLQJXDO UHVHDUFK 5HVHDUFK FRPPXQLW\ LV H[SORULQJ YDULRXV DOWHUQDWLYHV LQ WKLV DUHD <HW
UHVHDUFKRQ0DUDWKLODQJXDJHUHWULHYDOLVVWLOOLQSUHOLPLQDU\SKDVH
 5HOHYDQWLQIRUPDWLRQUHWULHYDODQGLWVFOXVWHULQJLVDQLPSRUWDQWWDVNLQWKLVHUDDVWKHUHLVDQHQRUPRXV
GDWDRQZHE3UHFLVHO\HYHQ0DUDWKLFRQWHQWVDUHXVHGDQGXSGDWHGE\PDQ\XVHUVRIZHE7KHUHIRUH0DUDWKL
WH[W FOXVWHULQJ LV D FUXFLDO WDVN 3URSRVHG V\VWHP EDVLFDOO\ ZRUNV RQ FOXVWHULQJ UHOHYDQW0DUDWKL QHZV IURP
GLIIHUHQWVRXUFHVRQZHE$OVRVFRSHLQFOXGHVFRPSDULQJYDULRXVFOXVWHULQJDOJRULWKPVRQ0DUDWKLWH[WIRUWKHLU
HIILFLHQF\
 5HVWRIWKLVSDSHULVRUJDQL]HGDV±VHFWLRQUHSUHVHQWVWKHOLWHUDWXUHVXUYH\VHFWLRQGHVFULEHVSUH
SURFHVVLQJSKDVHLHVWHPPLQJDQGVWRSZRUGUHPRYDO6HFWLRQGHSLFWVSURSRVHGV\VWHPDQGWKHQFRQFOXVLRQ
Literature Survey:
,Q UHFHQW \HDUV FDSDFLRXV DPRXQW RI WH[W GRFXPHQWV LQPXOWLWXGLQRXV ,QGLDQ ODQJXDJHV DUH XS IRU JUDEV RQ
LQWHUQHW)RUEHWWHUPDQDJHPHQWDQG UHWULHYDORI VXFKGRFXPHQWV DXWRPDWLFFODVVLILFDWLRQFDQEHKHOSIXO7LOO
FODVVLILFDWLRQRI0DUDWKLWH[WGRFXPHQWVZDVXQH[SORUHGVRLQZRUN>@YDULRXVFODVVLILFDWLRQPHWKRGVDUH
FRPSDUHGIRU0DUDWKL7H[W$IWHU WHVWLQJ1DLYH%D\HV&HQWURLG&ODVVLILHU.11DQGPRGLILHG.11UHVXOWV
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FRQFOXGHGWKDW1DLYH%D\HVLVPRVWHIILFLHQWFRQVLGHULQJWLPHDQGDFFXUDF\+HUH0DUDWKLWH[WGRFXPHQWVZHUH
SUHSURFHVVHGXVLQJUXOHEDVHGVWHPPHUDQG0DUDWKLZRUGGLFWLRQDU\ZLWKRXWUHPRYLQJVWRSZRUGV>@)LJ
VKRZVYDULRXVWRSLFVVXUYH\HGXQGHUWKLVVHFWLRQVXFKDV0DUDWKL7H[WSUHSURFHVVLQJFODVVLILFDWLRQFOXVWHULQJ
DQG UHWULHYDO RI QHZV GDWD DQG UDQNLQJ RI QHZV

)LJ 7RSLFV([SORUHGXQGHU0DUDWKL7H[W5HWULHYDO
$IWHU YLHZLQJ 0DUDWKL +LQGL DQG %HQJDOL ODQJXDJH ZLWK SHUVSHFWLYH RI ,QIRUPDWLRQ 5HWULHYDO ,5 >@
SURSRXQGHG OLJKW DQG DJJUHVVLYH VWHPPLQJ DSSURDFKHV ,PSURYHG UHWULHYDO HIIHFWLYHQHVV FDQ EH REWDLQHG E\
DSSO\LQJVRPHDJJUHVVLYHVWHPPHUV$IWHUFRPSDULVRQEHWZHHQQRVWHPPLQJDQGVWHPPLQJLQGH[LQJVFKHPHV
VLJQLILFDQWSHUIRUPDQFHGLIIHUHQFHVZHUHIRXQG:KHQDQDJJUHVVLYHVWHPPHULVDSSOLHGUHODWHGLPSURYHPHQWV
FDOFXODWHG ZHUH DSSUR[LPDWHO\  IRU +LQGL ODQJXDJH DSSUR[LPDWHO\  IRU 0DUDWKL ODQJXDJH DQG
DSSUR[LPDWHO\  IRU %HQJDOL ODQJXDJH DV FRPSDUHG WR D QR VWHPPLQJ DSSURDFK ,Q HYDOXDWLRQ RI WKHVH
VWHPPLQJWHFKQRORJLHV),5(7HVWFROOHFWLRQDQGWZRODQJXDJHLQGHSHQGHQWLQGH[LQJPHWKRGVLHQJUDP
DQGWUXQFQDUHXVHG7RH[SHGLWH,5RSHUDWLRQWZRDOJRULWKPLFVWHPPHUVZHUHH[KRUWHG)LUVWRQHLVWRUHPRYH
LQIOHFWLRQDOVXIIL[HVDQGDQRWKHULVWRUHPRYHIUHTXHQWO\RFFXUULQJGHULYDWLRQDOVXIIL[HV>@
$XWRPDWLF 7H[W FDWHJRUL]DWLRQ LV D VXSHUYLVHG OHDUQLQJ WDVN WR DXWRPDWLFDOO\ DVVLJQ GRFXPHQW WR SUHGHILQHG
FODVVHV RI GRFXPHQWV 6WDWLVWLFDO WKHRU\PHWKRGV VXFK DV1DLYH%D\HV.11 690 GHFLVLRQ WUHH KDYH EHHQ
DSSOLHGWRWH[WFDWHJRUL]DWLRQ ,Q>@1RYHOVHSDUDELOLW\PHDVXUHLVGHILQHGEDVHGRQ6XSSRUW9HFWRU'RPDLQ
'HVFULSWLRQ 69'' DQG WR VROYH PXOWLFODVV SUREOHPV RI WH[W FDWHJRUL]DWLRQ LPSURYHG GHFLVLRQ WUHH LV
SURYLGHG)RUWH[WFDWHJRUL]DWLRQPHWKRGEDVHGRQ.PHDQVFOXVWHULQJIHDWXUHVHOHFWLRQLVGLVFXVVHGLQ>@.
PHDQVLVXVHGIRUFOXVWHULQJDVZHOODVIRUIHDWXUHVHOHFWLRQ)RUWKHWH[WGDWDJRRGIHDWXUHVDUHWKRVHZRUGVWKDW
H[SUHVVFRUUHFWVHPDQWLFLQDFODVV)RUHDFKFODVVFOXVWHUFHQWURLGVDUHFDOFXODWHGXVLQJ.PHDQVPHWKRGDQG
WKHQWH[WIHDWXUHIRUFDWHJRUL]DWLRQLVFKRVHQIURPKLJKIUHTXHQF\ZRUGVLQDFHQWURLG
7RLQWHUSUHWVLPLODULWLHVEHWZHHQWZRGRFXPHQWVDQHZDSSURDFKEDVHGRQIX]]\V\VWHPZLWKNQRZOHGJHEDVH
WKDWWULHVWRLQFRUSRUDWHKXPDQNQRZOHGJHDERXWVLJQLILFDQFHRIQDPHGHQWLWLHVFDWHJRULHVLQWKHQHZV7KHUHDUH
WZRDSSURDFKHVIRUELOLQJXDOQHZVFOXVWHULQJLHIHDWXUHVHOHFWLRQDQGGRFXPHQWVLPLODULW\FDOFXODWLRQ3DSHU>@
KDVUHSUHVHQWHGWKHGRFXPHQWVRQO\E\PHDQVRI1DPHG(QWLWLHV1(1DPHG(QWLWLHVSOD\DQLPSRUWDQWUROHLQ
PHDVXULQJ WKH GRFXPHQW VLPLODULW\0HWKRG WR LGHQWLI\1(V SUHVHQW LQ XQGHU UHVRXUFHG ,QGLDQ /DQJXDJHV LV
SURSRVHGE\>@DQGSUHVHQWHGODQJXDJHLQGHSHQGHQW0XOWLOLQJXDO'RFXPHQW&OXVWHULQJ0'&DSSURDFK
(YHQWUHJLVWU\LVDV\VWHPWKDWFDQDQDO\VHQHZVDUWLFOHVDQGLGHQWLI\ZRUOGHYHQWVLQWKHP7KHV\VWHPLVDEOHWR
LGHQWLI\JURXSRIDUWLFOHV WKDWGHVFULEHV WKHVDPHHYHQWVDQG LGHQWLILHVJURXSRIDUWLFOHV LQGLIIHUHQW ODQJXDJHV
WKDWGHVFULEHVWKHVDPHHYHQW>@7RGD\YDULRXVV\VWHPVWKDWFDQSURYLGHQHZVXSGDWHVRQGDLO\EDVLVFUDZOV
QHZVVLWHVILOWHUVRXWQHZVDQGQRQQHZVFRQWHQWVDGYHUWLVHPHQWVJURXS¶VQHZVLQWRVWRULHVRQVDPHHYHQWV
DQGJHQHUDWHVVXPPDU\DUHDYDLODEOH>@
5HWULHYDOV\VWHPRQ0DUDWKLWH[WGRFXPHQWEDVHGRQXVHUSURILOHLVXVHIXOIRUEHWWHUPDQDJHPHQWDQGUHWULHYDO
RI WH[WGRFXPHQWDQGDOVRPDNHV WKHGRFXPHQW UHWULHYDODVLPSOH WDVN/,1*2FOXVWHULQJDOJRULWKPEDVHGRQ
YHFWRU VSDFHG PRGHO KDV EHHQ WHVWHG RQ QHZV GRFXPHQWV >@ 6RPH V\VWHPV PDLQO\ IRFXVHV RQ SURYLGLQJ
SHUVRQDOL]HG GRFXPHQWV WR WKH HQG XVHUV E\ DQDO\VLQJ EURZVLQJ KLVWRU\ DQG XVHU SURILOH RI XVHU LQ0DUDWKL
ODQJXDJH DQG SUHVHQWHG DXWRPDWLF SHUVRQDOL]DWLRQ RI 0DUDWKL ODQJXDJH >@ 6\VWHP LV DYDLODEOH IRU FURVV
ODQJXDJHLQIRUPDWLRQUHWULHYDOZKLFKGHDOVZLWKDVNLQJTXHU\LQRQHODQJXDJHDQGUHWULHYLQJWKHTXHU\LQRWKHU
ODQJXDJH>@
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:LWK RYHUZKHOPLQJ YROXPH RI RQOLQH QHZV WKHUH LV DQ LQFUHDVLQJ QHHG RI HIILFLHQW WHFKQLTXHV WR UDQN LW
5HOHYDQFH EHWZHHQ QHZV DUWLFOHV DQG QHZV TXHULHG E\ XVHU FDQ EH GHWHUPLQHG E\ WKUHH PHWKRGV 6HPDQWLF
UHOHYDQFH)UHVKQHVVDQG&LWDWLRQYDOXHZKLFKDUHH[SODLQHG LQ>@6HPDQWLF UHOHYDQFHPHDQVQHZVDUWLFOH
SURGXFHGE\UDQNLQJIXQFWLRQVKRXOGEHVHPDQWLFDOO\UHOHYDQWWRXVHU
VTXHU\6LPLODUO\)UHVKQHVVLVGLIIHUHQFH
RI WLPH EHWZHHQXVHU TXHU\ DQGQHZV DUWLFOHZKHUHDV&LWDWLRQ YDOXH LV QXPEHU RI VLPLODU DUWLFOHV FLWLQJ WKH
QHZV 2Q WKH RWKHU KDQG V\VWHP FKHFNV IRU WKH DXWKHQWLFLW\ RI QHZV DUWLFOH IRU FRUUHFWQHVV RI LQIRUPDWLRQ
GHWHUPLQHG E\ WKUHH PHWKRGV 6HPDQWLF UHOHYDQFH )UHVKQHVV DQG &LWDWLRQ YDOXH 6HPDQWLF UHOHYDQFH PHDQV
QHZVDUWLFOHSURGXFHGE\UDQNLQJIXQFWLRQVKRXOGEHVHPDQWLFDOO\UHOHYDQWWRXVHU
VTXHU\6LPLODUO\)UHVKQHVV
LVGLIIHUHQFHRIWLPHEHWZHHQXVHUTXHU\DQGQHZVDUWLFOHZKHUHDV&LWDWLRQYDOXHLVQXPEHURIVLPLODUDUWLFOHV
FLWLQJ WKHQHZV 2Q WKH RWKHU KDQG V\VWHP FKHFNV IRU WKH DXWKHQWLFLW\ RI QHZV DUWLFOH IRU FRUUHFWQHVV RI
LQIRUPDWLRQ>@
)URPQHZVVWRULHVQHZVWRSLFVDUHFRQVWUXFWHGXVLQJWKHWHFKQLTXHFDOOHG7RSLF'HWHFWLRQDQG7UDFNLQJ7'7
$VGDWDRQLQWHUQHWLVLQODUJHDPRXQWLWLVQHFHVVDU\WRUDQNWKHWRSLFVZKLFKDUHWLPHO\DQGLPSRUWDQW7RSLF
UDQNLQJ LVGHWHUPLQHGE\PHGLD IRFXVDQGXVHUDWWHQWLRQ0HGLD IRFXV LVKRZ IUHTXHQWO\DQGUHFHQWO\ WRSLF LV
UHSRUWHGE\PHGLDDQGXVHUDWWHQWLRQLVKRZPXFKDWWHQWLRQXVHUSD\WRLW%RWKWKHIDFWRUVYDULHVZLWKWLPHVR
HIIHFW RI WLPH RQ WRSLF UDQNLQJ LV WDNHQXQGHU FRQVLGHUDWLRQ >@ SURSRVHG D QRYHO DXWRPDWLF RQOLQH UDQNLQJ
DOJRULWKPWRUDQNWKHQHZVWRSLFVEDVHGRQ$JLQJWKHRU\EDVHGRQPHGLDIRFXVDQGXVHUDWWHQWLRQ
)LJSUHVHQWVYLHZRIDGYDQFHPHQWLQ0DUDWKLWH[WUHWULHYDOLQUHFHQW\HDUV,WGHSLFWVWKHOLWHUDWXUHVXUYH\ZLWK
UHVSHFW WR \HDU DXWKRU QDPH DQG FRUUHVSRQGLQJ UHVHDUFK GRQH VXFK DV FOXVWHULQJ VWHPPLQJ LQIRUPDWLRQ
UHWULHYDOUDQNLQJ

 
)LJ <HDUZLVH/LWHUDWXUH3UHVHQWDWLRQ
Pre-processing Phase 
 ,Q WKH SUHSURFHVVLQJ SKDVH RI WKLV V\VWHP LQFOXGHV WZR VWHSV ZKLFK DUH VWRSZRUG UHPRYDO DQG
VWHPPLQJ9DULRXVZRUGV GR QRW KDYHPXFK VLJQLILFDQFH LQ GHVFULELQJ WKH VHPDQWLF FRQWHQW RI D GRFXPHQW
7KHUHIRUHLWLVXVXDOO\DJRRGSUDFWLFHWRUHPRYHYHU\IUHTXHQWIRUPVKDYLQJQRSUHFLVHPHDQLQJVRWKDWLWLV
KHOSIXOIRULQFUHDVLQJWKHHIILFLHQF\RIVHDUFKLQJWRJHWH[DFWLQIRUPDWLRQ
:HWULHGDQH[SHULPHQWWRUHPRYHVWRSZRUGVLQ0DUDWKLWH[WGRFXPHQW7LOOQRZZHIRXQGFRXQWRI0DUDWKL
VWRSZRUGVDQGZHDUHWU\LQJWRVHDUFKPRUHVWRSZRUGVDVZHOO>@>@6WHPPLQJLVWKHSURFHVVRI H[WUDFWLQJ
URRWZRUGIURPWKHJLYHQLQIOHFWLRQZRUG,WSOD\VVLJQLILFDQWUROHLQQXPHURXVDSSOLFDWLRQRIQDWXUDOODQJXDJH
SURFHVVLQJ1/3,WLVYHU\LPSRUWDQWVWHSRISUHSURFHVVLQJLQWH[WPLQLQJDQGJHQHUDOO\XVHGLQPDQ\DUHDRI
UHVHDUFK VXFK DV1/3 WH[W FDWHJRUL]DWLRQ 7& WH[W VXPPDUL]DWLRQ 76 DQG LQIRUPDWLRQ UHWULHYDO ,5:H
KDYHXVHG0DUDWKLVWHPPHUDOJRULWKPIRUVWHPPLQJ>@>@
Clustering
&OXVWHULQJRIQHZVLVFUXFLDOWDVNIRUWKDWZHDUHUHIHUULQJYDULRXVFOXVWHULQJDOJRULWKPVXFKDV.0HDQV.11
690 .PHDQV LV RQH RI WKH VLPSOHVW XQVXSHUYLVHG OHDUQLQJ DOJRULWKP WKDW VROYHV ZHOO NQRZQ FOXVWHULQJ
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SUREOHPV7KHSURFHGXUHIROORZVDVLPSOHDQGHDV\ZD\WRFODVVLI\DJLYHQGDWDVHWWKURXJKDFHUWDLQQXPEHURI
IL[HGFOXVWHUV,WLVVLPSOHUREXVWDQGHDVLHUWRXQGHUVWDQGDQGUHODWLYHO\YHU\HIILFLHQW>@,WLVDFODVVLILFDWLRQ
DOJRULWKPZKLFKLVVXEVHWRIVXSHUYLVHGOHDUQLQJ.11DOJRULWKPLVPRVWXVDEOHFODVVLILFDWLRQDOJRULWKPZKLFK
LVVLPSOHVWUDLJKWDQGHIIHFWLYHEXWLWFDQQRWLGHQWLI\WKHHIIHFWRIDWWULEXWHLQGDWDVHW>@690DUHNHUQHOEDVHG
WHFKQLTXHVWKDWUHSUHVHQWVDPDMRUGHYHORSPHQWLQPDFKLQHOHDUQLQJDOJRULWKPV690DUHJURXSRIVXSHUYLVHG
OHDUQLQJ PHWKRGV WKDW FDQ EH DSSOLHG WR FODVVLILFDWLRQ DQG UHJUHVVLRQ >@ :H DUH XVLQJ :HND WRRO IRU
FRPSDULVRQRIFOXVWHULQJDOJRULWKPDQGZHZLOOVHOHFWRQHRIWKHEHVWDOJRULWKPDPRQJWKHP
Training Dataset Collection
$V0DUDWKLWH[WUHWULHYDOLVVWLOOLQSUHOLPLQDU\SKDVHWKHUHLVQREHQFKPDUNWH[WGDWDVHWDYDLODEOH+HUHFUDZOHU
LVXVHGIRUFROOHFWLQJQHZVGDWDVHWIURPWRSQHZVZHEVLWHV6\VWHPDWLFHIIRUWVDUHDOVREHLQJPDGHWRJDWKHUGDWD
RIODVWWZR\HDUVIRUPDNLQJDQDOOHQFRPSDVVLQJGDWDVHW
Proposed System
7KLV V\VWHP LVPDGH WRKDQGOH0DUDWKLQHZV UHWULHYDO$VYROXPLQRXVQHZVGDWD LVRULJLQDWHGHDFKGD\ WKLV
V\VWHPZLOO KHOS XVHU EHWWHU UHODWH WR WKH FXUUHQW VFHQDULR +HUH V\VWHP SURFHVVHV LQSXW0DUDWKL QHZV IURP
YDULRXVVRXUFHVWRUHODWHWKHPZLWKHDFKRWKHU8OWLPDWHO\LWIRUPVFOXVWHUVRIUHOHYDQWQHZVWREHGLVSOD\HGWR
WKHXVHU&OXVWHUVDUHSUHVHQWHGWRXVHUEDVHGRQLWVUDQN
2YHUDOOSURFHVVLQJRIWKHSURSRVHGV\VWHPLVVKRZQLQ)LJ%DVHOD\HULVWKHILUVWSKDVHZKHUH0DUDWKLGDWDVHW
DVVRUWPHQW LV D FUXFLDO UHTXLUHPHQW0DUDWKL GDWDVHW FDQ EH DVVHPEOHG IURP YDULRXV0DUDWKL QHZVZHEVLWHV
6XEVHTXHQWO\FOXVWHUHGGRFXPHQWVFDQEHFRQWULYHGE\HPSOR\LQJYDULRXVFOXVWHULQJDOJRULWKPVSUHVHQWO\ZH
DUH VWXG\LQJ YDULRXV FOXVWHULQJ DOJRULWKPVDQGZHZLOO SUHIHU WKHEHVW DPRQJ WKHP$IWHU FOXVWHULQJ UDQNLQJ
DOJRULWKPVFDQEHXVHGWRGLVSOD\RI0DUDWKLQHZVLQIRUPDWLRQZLWKSURSHUVXPPDUL]HGGDWDZLOOEHWDNHQSODFH
YLDXVHULQWHUIDFH
Conclusion:
 7KLVSDSHUSUHVHQWV0DUDWKLQHZVFOXVWHULQJV\VWHP2QZHELQIRUPDWLRQLVDYDLODEOHLQ0XOWLOLQJXDO
IRUP7KHUHIRUHLQIRUPDWLRQUHWULHYDOLQWKHQDWLYHODQJXDJHVKDVEHFRPHDQLPSRUWDQWDUHDRIUHVHDUFK5HVXOWV
RILQGHSWKVXUYH\VWDWHWKDWWKHUHLVQRVLJQLILFDQWZRUNGRQHLQ0DUDWKLQHZVFOXVWHULQJ&XUUHQWV\VWHPWDFNOHV
WKLV SUREOHP6FRSH RI SURSRVHGZRUN DOVR LQFOXGHV FRPSDULVRQRI OHDGLQJ FOXVWHULQJ DOJRULWKPV IRU0DUDWKL
7H[W)LQDORXWSXWRIWKHV\VWHPLVWRSUHVHQWWKHUDQNHGFOXVWHUVRI0DUDWKLQHZVIURPPXOWLSOHVRXUFHVWRWKH
XVHU
)LJ $UFKLWHFWXUH'LDJUDPRISURSRVHG6\VWHP
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